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How does music affect exercise—and the
exerciser? A previous review of the liter-
ature on the subject took a physiological
approach, investigating the evidence-
based findings on how different types of
music affect physical results, such as
strength, gait, endurance, performance
and motor skill acquisition (Kravitz
1994). In this article, we wil l take a
slightly different tack, reviewing the er-
gogenic and psychophysical effects of
music in an attempt to understand the
relationship between the physical stim-
ulus of the music and the sensory re-
sponses that may enable the exerciser to
achieve better results. »
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The prevailing belief is that music facilitates exercise per-
formance by reducing the sensation of fatigue, increasing psy-
chological arousal, promoting relaxation and improving motor
coordination (Szabo, Small & Leigh 1999). An examination of
the research will put these theories to the test.

Music as a Motivator
in Exercise Performance
For years researchers have investigated the efferts of music on ex-
ercise performance, and results have revealed conflicting data,
most likely because of the very different research designs em-
ployed (Karageorghis 8c Terry 1997).

Some researchers have studied the role music might play in
enabling exercisers to increase their workloads or their times to
exhaustion. The theory is that music can prevent exercisers from
focusing on the specific physical sensations of fatigue, although
some research suggests that this mechanism may be more ef-
fective at lower exercise intensities than at higher intensities,
where the body's internal cues of fatigue have a greater influence
{Karageorghis & Terry 1997).

Szabo and colleagues (1999) studied tbe effects of slow-
rhythm and fast-rhythm classical music on progressive cycling
to voluntary physical exhaustion. (Symphony music was used,
and the fast music was two times faster tban the slow music.) The

12 male and 12 female subjects in the study listened to music
^ that was slow, fast, slow-to-fast, and fast-to-slow—and a con-
^ trol group had no music. For the siow-to-fast and fast-to-

slow trials, the tempo was adjusted once a subject's heart rate
reached 70% of maximal reserve. The investigators found tbat
the participants in the slow-to-fast intervention completed
a slightly higher exercise workload than the participants in all
other study conditions, and the difference was statistically sig-
nificant. According to the authors, the study suggests that mu-
sic may temporarily distract exercisers from some of the body's
internal cues typically associated with tiredness.

The Importance of Workout Intensity
Does the intensity of tbe workout influence music's effect? In

a recent study, eight males performed two 30-minute
submaximal cycle ergometer exercise bouts^—

one at 40% of maximal oxygen consumption
(VOjmax) and one at 60% VOjmax
(Yamashita et al. 2006). The researchers
lound that subjects in the 40% VOimax
irial who listened to self-selected music
had a lower rating of perceived exertion
(RPE) than controls (no music); bowever,
the music did not show this effect during
the 60% VO,max trial.

"Great music and
motivation lead to
'an exercise experience'—
not just 'exercise.'"

—Petra Kolber

The Role Played by Music Type
One study investigated the effects of different types and intensi-
ties of music on a graded maximal treadmill test (Copeland &
Franks 1991). Thirteen females and 11 males of college age walked/
ran to maximal capacity while listening to type A (loud, fast, ex-
citing) music; type B (soft, slow, easy-listening) music; or no mu-
sic. The actual times to exhaustion varied by less than 30 seconds,
and the maximal heart rates varied by only 2 beats per minute in
the three conditions, which may very well indicate that in measures
of maximal work capacity, music is not able to provide an ergogenic
effect above that of the body's physiological limitations.

Unlike many researchers who focus on time to exhaustion
during exercise trials, Atkinson and colleagues investigated aver-
age speed, power, heart rate and RPE for 16 physically active
25-year-old males during timed trials on a cycle ergometer
(Atkinson, Wilson & Eubank 2004). "Dance" music (142 beats
per minute [bpm|) was used in a 10-kilometer (lOK) trial, and
the results were compared with those from a lOK control trial
that used no music. Average speed, power and heart rate were sig-
nificantly higher in the group who bad music accompaniment
than in the control group. Though subjects were cycling at higher
speeds during the music trial, their perceived exertion was also
higher. This suggests that they were fully aware of how hard tbey
were working, despite the attempt to alter perceived exertion witb
the use of music. In their qualitative assessment of the trials, sub-
jects noted an ergogenic effect of the music that seemingly stim-
ulated their cycling performance. Substantiating this qualitative
finding with a very large group (532 subjects) of male and female
participants. Priest and colleagues demonstrated that participants
were inspired to exercise by preferential choices of music, with
the one commonality being a strong rhythmic component
(Priest, Karageorghis & Sharp 2004).

Practical Application
Research findings suggest that, regardless of whether music low-
ers exercisers' RPE, it can act as a motivator, enabling individu-
als to exercise with greater efficiency. However, the motivational
stimulus may be less effective at higher intensities.

Improving Strength and Endurance
Through Psychological Arousal
One investigation examined the effects of different types of mu-
sic on the grip strength of 25 males and 25 females of college age
(Karageorghis, Drew & Terry 1996). Participants were subjected
to three testing conditions prior to a grip strength test; listening
to stimulative, energetic music (more tban 130 bpm); listening

to sedative, relaxing music (less than 100 bpm); and listen-
ing to white-noise sounds from a blank cassette. Care
was taken to choose music familiar to the subjects in
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"Music is that common
thread that brings us all
together."

—Shannon Griffiths Fable

order to enhance any arousal effect. Analysis of the results re-
vealed that subjects had significantly higher strengtb scores when
they listened to stimulative music rather than sedative music or
white noise. Furthermore, sedative music produced significantly
lower grip scores than white noise. No significant difference in
gender responses was found.

The Timing of the Music Intervention
To determine whether the timing of the music intervention makes
a difference. Crust (2004) examined the effects of listening to mu-
sic duringa muscular endurance test (holding a dumbbell at a 90-
degree angle in front of the body to exhaustion) rather than just
prior to the test. Twenty-seven college-age males listened to either
white noise or self-selected motivational music {120 bpm) in the
following three conditions: (1) music or white noise was played
immediately before the task (prior exposure); (2) music or white
noise was played simultaneously with the task but terminated
halfway through (half exposure); and (3) music or white noise was
played simultaneously with the task and continued throughout
{full exposure). Crust found that fj//conditions of music exposure
produced significantly longer endurance times than tbe white-
noise exposure. A comparison of the results sbowed that subjects
who experienced full exposure produced significantly longer times
to exhaustion than those with prior exposure. Crust noted that

using self-selected moti-
vational music (as op-

posed to researcher-
, selected music) was

indicative of a real-
; situation.

Practical Application
Music can increase exercisers' psychological arousal. Musical
choices should refiect the level of arousal needed to perform cer-
tain tasks (North & Hargreaves 2000). Specifically, when clients
are doing physically demanding work or exercise, energetic mu-
sic that they enjoy is most beneficial.

Promoting Relaxation
The idea behind tbe theory that music increases relaxation dur-
ing exercise is that music can "dampen" some of the byproducts
of high-level exercise, such as acidosis and elevated hormone lev-
els, thereby enhancing performance.

To test this theory, Szmedra and Bacbarach (1998) had 10
healthy, well-trained males complete two 15-minute treadmill tri-
als at 70% VO^max. In one trial the subjects listened to classical
music [Hooked on Classics, Volume 3) while exercising, and in a
second trial there was no music. Because plasma lactate and nor-
epinephrlne have been identified as indices of exercise stress, the
researcbers measured these components—along with heart rate,
blood pressure and perceived exertion—during the treadmill run-
ning. Tbe results showed statistically significant decreases in heart
rate, systolic blood pressure, RPE and lactate levels when indi-
viduals listened to music during the treadmill test. Though tbe
levels of norepinephrine were also slightly lower in tbe group who
listened to music, the difference was not statistically significant.
The authors suggested that music has the ability to interfere with
unpleasant stimuli and sensations associated with exercise. In this
study, music not only led exercisers to have a lower RPE but also
influenced the metabolic (acidosis) and hemodynamic (heart rate
and blood pressure) components of tbe exercise session.

Practical Application
Although tbe exact mechanism of this phenomenon is unclear,
music does appear to limit some of the uncomfortable physical
sensations associated with exercise. Encouraging clients to listen
to self-selected music during challenging exercise is an applica-
tion that fitness professionals have employed for years.

Improving Motor Coordination
Researchers bave been interested in how music or rhythmic stim-
uli might be used to improve, augment or enhance both large and
small motor tasks.

Music and Gait Training
Many stroke patients have abnormal gait function, caused mainly
by abnormalities in motor control. Recovery can be enhanced
with the use of extensive motor training. Schauer and Mauritz
(2003) demonstrated that subjects in a gait training group tbat
combined auditory feedback of tbe patients' own steps witb a mu-
sical accompaniment showed greater improvements than subjects
in a conventional gait therapy control group. Significant differ-
ences seen in the intervention group included increases in walk-
ing speed and stride length, decreases in symmetry deviation and
improved rollover path length. The researchers hypothesized that
motor, cognitive and perceptive processes were in some way in-
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Music can help you execute moveff i i f i^ at the
proper speed, and it can even help you get
through the toughest parts of a workout!"

—Jay Btahnik

fluenced by the musical stimulus, producing an overall improve-
ment in walking. An earlier review of tbe literature suggested that
the beat in music might improve gait regularity by allowing indi-
viduals to find a desired rate of movement (Kravitz 1994). Tbe
rhythm and percussion of auditory cues may have a positive ef-
fect on coordinated walking and proprioceptive control.

The Effect of Rhythmic Stimuli on Other
Movement Disorders
riiaut and colleagues (1999) pointed out that rhythm "consti-
tutes one of the most essential structural and organizational el-
ements of music." Although more research is needed to identify
the exact mechanisms at work, these researchers found that
rhythmic music can provide an external auditory stimulus that
may augment some motor behavior processes. According to the
authors, "one of the most exciting findings in this area of research
. . . may be the evidence that the interaction between auditory
rhythm and physical response can be effectively harnessed for
specific therapeutic purposes in the rehabilitation of persons with
movement disorders."

As Molinari and colleagues (2003) explained, this motor con-
trol enrichment from auditory rhythmic stimuli probably affects
motor effectors in the cortex of the brain, or at the spinal levels.
An enhanced understanding of the way rhythmic stimuli work
may lead to new approaches for rehabilitating patients with
cerebral motor defects. As an example, when patients with
Parkinson's disease were exposed to a musical selection and then
asked to perform certain motor tests, results showed significant
improvement in aiming and line tracking, providing evidence of
fine motor improvement through hand-arm coordination
(Bernatzky etal. 2004).

Practical Application
Applying a rhythmic component to exercise sessions may help
clients with the coordination of motor skills, large and small.
As the research above suggests, this is especially applicable in
fields that involve working with people with motor disturbances
from conditions such as stroke, brain injury and Parkinson's dis-
ease. More research is needed to determine the exact physiolog-
ical and neurological effects that rhythm and music have on
motor control.

Drawing Some Conclusions
A review of the research confirms—and adds to—many of the
experiences fitness professionals have had when using music in
exercise and movement therapy programs. The four central hy-
potheses explaining music's facilitation of exercise perform-
ance include (1) a reduction in the feeling of fatigue, (2) an
increase in levels of psychological arousal, (3) a physiological re-
laxation response and (4) an improvement in motor coordina-

tion. Although the research is somewhat conflicting when it
comes to measuring the extent to which music can enhance niaxi
imal and near-maximal exercise performance, it does seem dear
that stimulative, self-chosen music can provide an aciiti.- iiKcn-
tive to male and female exercisers of all ages and abilities, hi ad-
dition, as more understanding evolves, the future looks very^
hopeful for individuals with some motor behavior and/or neu-
romuscular disturbances to improve their motor skill abUity
through the use of auditory rhythmic stimuli. •
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